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12. Rfc»*ffl£WB*a£ttCKM©£Jl£JLX«!XE_l 

ittr?**t*i**o»ffl*i i 3£a®8$&£aB* 
91 i*iaa<»s*i8±aB. 
a i i 4£«®*&&£as. 

15. WK6faSf±»B**«tt^«AA_RXil!g?*^« 
#©BB« 1 4 9EBa>»afc£BlS. 

I 6. fcttSiafi*** fc. 4 v^-^-DNAEflejittft 

j;^-;-dn A«fl©£JH« war * C i^^A.-CIft*tt3?©e 

a#c**>j5SGasn. *ut»e»2 dn ab£*#£arj- 
is. t&u+vfftztittz v#y r ©#8*«ajr etao^ 

a ) H£<DQfSa I 0- 1 7i0t^nM *£8®ff&ft±BB 
©**ft*^ /W "/'J v KG* y/***B£H:7** — <t>v#y 

b) 1t£»IS©ifca*©I&3£t*ffiL. f LT» **** U rf^ 

a$e>&B* i BatsB©;*^. 



9! a * 

Hi. 

7*^*-a«4©rat:i>A3ns*^A^3i<offff«^sire. 
^ a *s<d a»a»^® aaam* y 

CCilaao. £iH i5 : 377-579, 19B4 ft tf aiocbe»lilrf ft: 
2657-2664, lS87€»a©C£) ©fcittffiiST * ^7 ■=> ^ * * V 



2 o. i x«aa<»*x**a*, *ltsje»* 

Bfftf, KB* VT^*CJ: * **X«f * d i f ^Tfi 

*a*©«a*i 94E«©#«. 
2 1. mE»Baa#**l±ett«*yr*t: 1 fc9fiwsftfc 

2 3. WEBftfcjfcBB** 7**J v KG 9 

r^-«n-DN Aa©*ec «* o»Ki£ft*nfca^fia sana 
Bt!*9* ^ -T?Ta»u4?r^-A< »^^o *** -fe i/tr^Tx 

STE2 afe?4Aft&P »^o 3** g S T E 2 

Lrffistia;aa^aB^soc i i8T*ifca*isBttMBB0 

2 4. »EW«a±aB*<. r V v KG* yw*«fc£u* 
7^ - $ * tr D N A *£# C Jt 9 3 nfc B££ • ?St&a 

B-c*>). :;TUKutr*-t<ri«i£iii ti/^>7i 

STE2;tfe^«tiftg »^a STB 2 

<< y**T**HLac* yw;i»*nt^-«^t«^ e 
u-tflEttdja&^Bttrffiaraa o A-.<D#a€«at * c 

$4,T*sa#<D«l*2 2 *E«(&#ifc. 



cs jra^t'*7-* -u. tfuvtca. *m<D«»*ttfcT, 
4S¥*9££*pp*t*. 1 -7©«a©cjp i"<#&»ani7** 

J>n B -B«».8iochf . 5itl59-*lB6, 19B3 t #18© C t ) . niqiijt 
(U.J.Paftlo]. 1S!:S86~600. l94B)tts T K U * •> y 1/ * 1 9 

t>%*&0 B\Z&il>ti*Z t*&Xl*1t. l**4*ttol£is. 1U'«7 
^598. 1964), SUrka «>%t . Ph»«ioI.BUehe..Phar»>eol . JJ : 1 
-124. 197T1R tfLimtrtt ^ . ( Btochea. Pbar»*eo I . iii!793- 
1800. 1974) ChyO^^tal. a 2 21 C* I . 

^ 2cattfc. L«d t^K) tt. ^ I t/*r*-4, ^KflBA^ 
fflB»»CiiLTlS*r & ^-7K^';yHr7';- ( £ A R & 

• v^. y + . MHZ, 4>B?BM> ^Bttft 

frfr*, 9 # y KB^tt. ttWttV *'>Ttt^fi CUflro. 

• UtiS^. . Bloch<>.BioPb<i.Btt.Co«Bt» . £4 : 703^709, 1974; 
Urb»cb . Sciancfl iftfi : 1223- 1225. 1974 : Itlu « E . . 
Proc.Mitt.^id.Stl.PSH 1 4246-4248. 1974) *J8^T«JE* 
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H4. ■Ttttt**ftffiStt. RBaXttfcSttttfcCttim? 
-186. L983K * L T * © «fc ? « »I8 It *8 » T ©*» *ffiH T * 9 * 

t^T&ftfcfctfit^fcs*©** -j--^T7^ 
c»{;a^«v\ w*7*-©a*tT©*8*3nfc* 

PfOC.HftU.»c»d»Sci.U5* 85 : 7551-7555. 1988 : & CT Bar.l 
t* - Mo/tftcbiilotT 7.: 923-927, 1989). ut 7* * - % 91© ^ 
-*/Vttt>i;i?C»<, ttT'J*>r»^7vt^l4s 4 Iff IB 



r*. 

*«©*«> 

*. iggcftsaett. sacs**** a*<D«j£*fltfU* 

*ft9l© t 0©«£K*n*Ttt, A^^KCf/A^Itt^ 
Wfe7 -^-*3 - KT*DNA£*«*«B3***U CCTflKftr 
*-tt* BSC^/^tftt^UrT*-©**!**-* T J: 
9*H*nfcV#y KIS* K> 4 v W«©4>« < i t» 1 -3© K> -f 
***** WH«G* y^attfrHrT^-tSAfT*** *lt 

-7 & o £ -fc A *UbT>7x STE2 f Sacch»ro»tc»« ctr«vUla«) 



ut'^7x sTE2 afc?&nga-c»*. *»!*©«> -3 l^©.ttW 
1;*^:. «*aic? :"<*it»'&i' * 7*-«* ^7ri/t') 

7y*'tr^^t7-y-, fe* Kf *7**-Affc> v-r> 
*3-ru c :t«M7 * y **r > -r *©-«* 

^r^-o«CTi k / * ycj;0K«sn*. *»3©fe* i 
^^ftt^u'try-^a-K^ C CT**ff C * 

*©DX AKfVtt. rsATV y VHXnCf 
S3A0x7i^-f>o, Rtf * n^iK* 7 * ^ 



^*Airitfi^u*r^-t3-Kr«DNAae?iiv rcTBiueu- 
A«a»Kj;omsfta4n^i»*iBiatt*M*u, 

K>4y**r**H»G*;//N'*Kttaw*7'*-**A/T**. 

ttttftTft*. *«9!©^-5 io©H«C*i^T. »ft«±BBtl. 
RE*2 DN Allift^ttiAl-I-iie^B^^ii** 1 *- * 
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E4fc2tteStt*'M 7**; 7 kg* jt»^t,-t 

--*©») #y F©»£$3ttCT*fcJ&©lI»i!)*fcftTTtt»*;' 

DNAflS»CJ;90Kfca$n. * U X SI St* Hi ©SB tt % ft£ 

ca*B&K:tt£*fl*.&A&_L7o *-*-*^?tft62*2 ON 
AHA» (»DNA»£*lt - g_A_£JJt£*ft-Cfia«ft4) CJt 

4S±»B***C$A--cas. *»91© 1 -?0a»£*»?» * 
£B©atttU a*B«E**Ji*iSfc©.tS©3E*lc«8iSH* 

ai«B*a *c*A.-e**, Bar ***in(o«^tc±j^x, a 
»a»tc jt*<?**©x«**Ji-cjft*. *aa<D*} 

7 4 **-©KI£*A,TSt« . 1 •?©»« L^S*Cfc^-r a, 
«E3ffitt. 'W 7* 'J v KG* 's*9ni6'&l'*?f~'Q%Xi1* 
W^tffiCi^tH DN A»a*C J: 9#Ht£asnfc.2_ z jftLH. 

::?iaig^rf-tt STE2 afe?4fift<pijgttK 
-?©r jib xa 1 * kss^* £>tT 



7 1 -3©B»efc^T, *fcfl©2fctt, «««ffl«Et|)liS(ftffl t 
S©**lCii^Tf*ffiS£*Cftasnfc»ilBB©ia#ft£ * 

«SSW»»fctt©i;B©*X»Cfcl>Tttf8$i#cai5S ft*. 
F8& F> « y#*©4>« < t t> I -7© K> -f y«1Tt «*JLSG 

* yx* Ris^ * r*-« *a.t«*k *UTffrBHiflasitt. 

*£9i©tt©iaj5tXv *©»»>fcftSI!&C/Bff**$9J&*e«S 
?*6 * . 

BK©»»*jR9l 

ED, rttfcSl7a^-rMy; 1 - I D, 1 ft 

2 - I Tffk$»2rt»x7x?j? 

lz, i *» ( ; tfy Kte-& ry * v ; 14. r 

2*ff 'J ** V F«£ K> -f y ; LS, t 3 if v Ftt 

*nosTMDL r 5 It i FjyxyyrjyK^yj 



TMD2. t«*?5»2 hTyA^y^jyi-'MyiTMOa, 
f JXfcS38 3 h5yx/yr?yK> 4 > ; TMD4. t«t>^3l 
4 ^y^>y7"7yF/0:TMDS, T«fc5S 5 f?yx 
>y7**yK><y:TMD6, t«t7696 \- j y x / v 7 5 •/ 
P J 4 v Rtf TM07, * « ft 5 S 7 ^y»y^»yF>0. 
JB 2 H», <ttttg STE2 go-y pAH |, p AH 2, 

p ah 3&t; sTE2 -s u b p * 6 ©-»© wis^a***-. 

ttffi5*l£E^tt*©a»>T** = B. B a id H I : E , EcoR I ; 
H. H I o d t!I [ P , Pit I iPv, P v oil : S, Sill: 
X. Xbi I ; iubP, fc*P. H» *-ew 

* y/«*«©3i * utf- Fsnctr&r «* * ? **«©£?*«. 

L*a, *nfn»u »2 ftoma # y f»^ r> ■< 
?&t *. 

C, »lHC*^ft©i^Uxft9v *UTSTB2ttv » v it p 

tt. » 1 ac*U«© t9CT*<?. *H5TE2, Ttt*55Jt 
v»p *** n^>7i S TE 2 ¥ J lSM:mkP» t 

aft 6 0t±. 7*7*1 FpHRS 9©4tJt€^r. ttffl$n*C^ 



tts 3Bia©aOT**J, i Lt STE 2. fgfeS ^ytnn 

p c -^a-ty*-<r^ f/^ 7-3- Kae?fl**t. 

AR^3-Fre^*w*f* FfiJift^*©* >/<*«© 

** Faewt^&r*. fijfl±©3iatt. ks±© *■* yx 
^y^?yrM yt*ar*. «fflsnc»^ti, sii ®a>m*> 

»8Btt. tuuphrsi i©»jat«*r. 

^ y *n tt/b'^71 ^JVg_2.iteT*3- Ft* X ^ 

Ui-f- FB5I&P *©* xrf;>S©ll2*nt 7 %/BtC^«^r. 

»j:©tt*ti, */<**©* ^ t/** KE«*iai-*. ae 
fl±©3e*tt* Jie±© h7y*yyf7yF>4 y*triT«. 

311 IHtt, ^ y7*ofu/-^c-3^TOftafi«8*Btft 
»n©ff«97tt^ 



Hr 7* ^-tffcl^ft^y^yr- *> ^ * * * t 

*Ut*. »J * y Kts^tt K> <f y%na> K/ 4 y 
$<flC®W$7xo*yU'*r*-CJ;^TS*Rr>T^ft«r#«fc 

Man*»#T»*. fca^fccmssn* K>ott^ca* 

©*S£ttK> 4 yi:w*f*v 3tr y rc»6t * k> < y-£fc$. R 
Kit. -»«c 9 * y Kis-frtt r y 4 yti7x^.-py^ vk 

C 9 V* 9 fitt£- Hr7** -U-JBfc>CtBl&*7 § ✓ - 



xtssut Ttt** na. 7^-cwr 

£|j*yrtta*<&£ti*£9r*ft»£ftb<*n«. *ffa&«c 

HXtittte^*»e.©IB7 7^> yKD*Bo*»ftt:j:^-c«fflS 

cn^»/W7»j 7 rurr^-n, ( j # y k ta £ tt k > * y St* 

©ttfct&K/^ycj^TB&ftoT^SAJiaC* 
fcDNA«2*C*5S*t£»**T^**ttlB8a fc 

i ac^r-sAa^st 4>©***$*s. c<ojt -5*^*7* 
-C£tB&^7(y^9tKMVs ■/ # y Ktt6tt r> •* *Sttf x 7 

*9 f-VJ 4V**/»XltLh (SIB). AHt«X«Otf-7 
FHf yut7f-( DMA ( J»rd«a 9 * Pro<.JUtl.Acad.Sci . 
BS4 53:8795-679$. 1986 £ DIiomo. latare 321 = 75-79. 
13fl6iflff lobilh.^ Prot.HaH.*c«d.Sci .1)311 fll : 46-50, 
1987) „ ^ol'/yycON A (Xitb.ns and Bointsa, Cell 3_i : 



807 -814. 1983) . a, -7FH"i ^t7? — <lolllka&» 
Scttf.ce »8 ; 650-656, 19B7). T^ir>i'^*7?- 

c SNA(lo«ai9s i> : Til r- 719. 1986; Jicts««&* 

Nauri ai4;437 -439. 1988). *K»lVtr^- (Haiti 6. 
■ atnra 321: 836-838. 1987). fttf A X * 'J V 1*7 * * ^3 V y 
U-tr^-c DMA (lobo** Nat»f» 323 1 411 -416. 1986) 0 ft 

Kit* 6«ito^ y***#ai iac*raia*A*6r^«c 
Ufio-iu*. MUhciw. m- 

4993-4996. 1988 ; Pwootot tad V»urlltl4, Carr Opinion C«H 
BUI . X : 167-176. 1989 *#HOC*> . 

*5iB»?ai>T^*G*yx*Mau*r*-<D!i#vr-e 
4 io-*«t:tt H^>y7?yr>o ( t M d ) & tf 

-<DBJ»* 7 9 -tDfe^T* C^y-rf^Kl*^ 

f*7*-0»ifttt. tO-*BR4«ftfri«iiiP/C Cto* 
latal) iitaatlcs SoitaClotal 1 iienttica, Xt.Viiw, CI) OB 

O J.Bol.aio) . 15J:]05-13J K # « © ^ ft C tt T It 81 S l\ T * - 
Wx^tfi -7FWt'Jyutrf-0'J^^Fl**8FM>lt 

< £ t>* 3* *5&^» 70Myx;y75^'>^«A 

f iti: & A<*a nT0»6 (DiitOD?r fc S»tur« 326 i 73- 77.1987: 
Strader** J . 8 1 ol . Cbe. . 263 ; 10267 — 10271 . 1988: Stradar*. 
J.Btol.Qg.. 2£A s 13572-1378. 1989) . Hi tEDit/Tw 

rc* y/oiBdwtr^-o)!? *?^-K^xn, y« 

fcatltCt *<*»*). *l*T4t£LfcC* y^?ff©ffi5ttfflcif 



T**^5A<>?<, *0T3B1. »3 SL^/X««^** > 

*»«Btti7*^-KH y imHcfnfni - 1 d. 2 

-ID, 3 - I D&0 c - I D *L-t*T) «T * /■« 

5flcji^-C3-K3n46©i9«3n*. Witf Diwo* 
1987) II, trfi A Rfl>X7 * 7 ^ - K> -f 3 OrtHtt K 

7 ») y KG* yX?»tt#Hr77-$3-rT*DNAEy|6<|| 

Satd-i'-fcr^-'/^y rc»f i»S4«W*4M/t»1* 
fl-7JC*Sr* c* i W tilt z o * * «fl>5 tt«»tsn«to . 
coii ttjfc3<oK4t«tfwatt»©s«7 * a * y~«>is*r ft 

«. «ffl » y J» o a -fe^ *WfcT*7J ftg »yfl'M*;* ^Jt 

'JtO MAT >IEBI1. tt-a^^*7^-■efc6Si^lT* , * 
S T E 2 Jfe?^ritl!l^»mr KJ»oe»»». CeJi 25 ^ 521-529. 
1983 i lakayaai^, EHBO J . ^. t 2643 -2648. 1985 i Eoraaftldar 
>nd HarWel), SocJIcUs »c«. H : 8463- 8*75. 19B5 ; Barafc aad 
HerakowiU. Prne. gatl.Kcad.Sci.U5l fifi 1 3855 - 3859. 1988) , 

T** t*SnT^*JJLEJLit& : ?**ft**«1"* (iakaya.a 
EB&O J . 4 : 2643-2648, 1985 ; ■»a«nA. Proc.Ma 11 . 4cad^_ 
Sti.USI 8J : 1418-1422. 1986). C #1 6 O tt« © U * 7 * - A* * 
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-Jtt#Ai?nx^* t*aite*ay&. £iU 56: 467-477. 1989; 
BeMkovIts acd Hank. Cil I £G t 995-996. 1987) » Sfi7io 

«*sttf7 j&tycc i sj©hb»s 
Hit. ftnac? yA?yts^i^*r^-«>'^y ris^it a 

vUKQptl < i t, 1 a® r > * f «3 - Ft i D N AfcW*, w 

^-DN A**fflKT*jK XttftitfloIUr aad Sal tb (DM 
479 -488. ISB4) 4> I ( ttltonktl ( Proc . H* U . Acad. Sci . PSA ££ : 488 
-(92, 19B5)*JBn*tt»Wrta£3C*S3eK:<* -»T0rST«C £ 

DNAfie?j<0-RaWC ^-fr'l v rt^ARTb^T*®? 
5 / *»»E^ K y y^jLziSLH-LiA <t u f » y x S T E 

HE^aisao? w-*aais^Ky>f >cj:,ti*r,t 



€3-Kf* DNAfiflfl) ffi OH a«tt. A^tJyKtMAR 
TftoT*0*/nif^ f-^aQAHttX 7*£5-r*><f ? 
^dUX * w b: -> 7 x S T E 2 itfc? £)&»©» ^- 
*«WHttX7*?/-K>4yC<t^Tat&f£^T^*|>©ifc3 

- K r a . a^'j v r c * y a * a -t - $ u - f t * 

BB^t*^*+> - £33ftE5ft 3.7*99 — YS OcJ:,TS 
$ft-»T^ Kt*. A4T!|y rC^A'^I»^t/ 

tr^-ta-rft dn AE^i©ft©Affl«tt, A<r9,rt 

r-lARtft.,Tt0 74/ K->" ^, *3«Hftx 

*/ -*aae* f> * v-9R3 f)Bttx7*M- r>o&tf 
5 t>os 3~ rr$. 

t >0. ARCIob.lk*** * t r*. ARlfriMU** 

Pr,c l,u. lead. Sci. IISI B4 : 7920 - 7924, 1987) . J* X 9 — 

$% ar(du«6. ffrae. iss6) . tffi** ar <T*rd« 0 *s EE) 

BK/J'/l/tr^- (Ma(ti»Ba« id (3 BoioeJB. 8}K) „ a , - 7 
r U + V V U-fcTV-dobllka^ BUB, 1987) . 7 y * * * V * 
v v *7**-<T©iai£, «J£ : Jicisoe*. R£) . Kfttutr 
9- (nasi 6, me) JffU*')y(t7tffl'3nH:r^- 

dtbo^, « a - kt * faattD n a^»© 5 nrv^. fb 
c ti * ©tt©c * yrf r * -d n ab, a 
«jitaes«^a»$ftfccDNAA^^D-y$ti, t^-cc; 



4 9-^t?t%*hitbx%. euc-;y/t;j»dutr 
;-DNAtt»c^ kis^u- t r*-**ars»B©BS 
c ^-sTajaftsn^ muse* y^;mmr^-«3 
- Kr*0NAE5mttt*«ttistffli»r^*-rec i fexd t». 

-JfiC. c DNAffiWi<*ft9J©S»©fc&c:&*U<. **** 
wtltt. $K»ftC45(> *fl*4RN ATB * » vr&ffftl'fta 

0i ARfl>y;j.Xttc D NABWtffll»TX 9 9 - VZtll *. 

iff 

w^c^v/N-^stt^u^r^-^a-KraDNABeyi^im 

J*fCi»*. Witf yy^o^ »A -te u b: -> 7 x S T E 2 itfi 
7 UUkayiaa** BUBO J . J_ i 2643- 2648. 1985 ; »ur»«ldtr aa4 
»*rtw*tt. Kte.lctdt B«j. 11 : 8463-8475. 1985) . JLsl*_HJ_ 
*-i tt/lfi/n S T E 3 Jffi* (l«k*y»«»^. EHBO f . X< 
2643-264B* 1985; Baien^, Proc.»tl.ftcafl.3cl,PSi BXi-UiB 
-1422. 1986M? laaei^. Proc. Watl .lead. Scl ,8» 83 t 1418- 
1422, 1986) &C t J£jtX2_LS-*. * ^LfiJLafi?- 
(Hirib *od fiarakovlti, Pr«c. Wa tl . Acad. Sci . 034 fi5 : 3855- 
3859. 198B) *»tt*ftT^4. »3 C 9 v * 9 SI8 $ Hr 7"^ - 



*a- ft* d n AKHi*. $vfc»&^isti©a»^«ta4i{Sfs 

«ffl^rSa©«fr^H«LfcDNA7-f7 , 7'J-^$^a-yft 
gft^ 4>. » v » a 3 *A iJLLiitfc?tt. ft 

o- y<trfiC&*<-Pd*. C©i_i_fi_i5SfiRft* 

a^9 ? rt/*r^-****3-KT6DNA8£W*K ft9 

lQ«>ftft9)t^ ^ *-CtU Y R P 7 (Strobl ^ Proc.lTatl. 
lead. Scl. flSA Ifi: 1035- 1039) , YE p 1 3 < Breach 6, £iai 
JL= 121-133, 1979), p J D B 2 4 S&C^p JDB2 1 9 CBttn. 

RE) aecfct-ri coj:H^;;-ctt 
ej_i^s«{*»*fi#t-*ft0»t*c*tf*aa* sifter 

*. *483 n«J « ft©iEIRv-*-tt, Ia«aa»kl & Ball (BP 

i7i.i4i)fc:»g© p o t i 3& *> > :n»/*3-xtD»s 

Huffier 

waRS!^^ ^-c is^45 ffi t^ro^-/-cit. »^3&o 

< tUtf.>7X O STE2B ff STE3 iief (B«r(i|6. 

Bol.C«ll.Hai. it 2105-2114. 1986 ; l*kar*»*&* Wfi) *i 

* UbTi>7X »ftag^ (IUz»aa^. JJteL- 
Cft»». 255: 12073- 12080. 1989i 41b«r >od U.anki. J.rtol. 
»PP»,CMCl. X= U9-434. mZ)X*lLJLJL2-UL*- ±kJLk. 



- 6 - 



erioi of Hicroor«»nis»» (or Che»icil», Bollisederb <£) U 
335. PU*««. New Y«rk. 1982; Aiaerer. Beth. Emvol . 101 : 192 
-201, \m)&&Q7a*-9-fr&ttl*. # C fr « L l» r ci * 
- * - . »>AB8tX tl/b'i/7l TP I 1 7* o * - ^ - 
(Mbsr »nd K*u8s«kl if) K ; 1. *Bfctt$ 4.599.311^) 

NiiK HUBft Hi: 104-108, l9T8);SttfliciiiE!»S£. , ( Proc. 
K«i1.*ci4.Scl.lTSJI 25:1929-1933, L98D C J: 0 tit SB S nT H £ , 

KtS, S T E 2 ifi?^> < **Xttt-«T<Z>X*$ ICSiAjr a 
Tfc*. Li»ttWC*^T. liAiUi *. 

©^5fe«-tCMjLl.3|aBT*9, ::T BA8 i r°^^-i: 
tlffflicig-&$ *1*£_2JL i a c 2itfe?a. bar i j- r 



Type Collar* Collection, Bockiille, ttarr 1 J»d& Teas t Ceottic 
Stock Ctoter. ficrkeUy. C* I i f orn i i j&* £ f# £ ft* XliHV© 58 
ft»5aK£*fi}i'T«S?n»*. ift<E-f JCt*t *CWft«£ft 

* U T JJSJLL^ - * -4fi»r* 

»ftS±ai8tt, -WC7 i /Mo w •>'/«* <aR«isc«t< 

a«©a. ams. it^0it&?tftaia»>«fc»>cauca 

DP-3--f yK')«/-^-D-* , 7Mi'F (x-ei 1 ) 
9****1. * UT«lft©PBtt» 6. 8-7. D©p5T8f*$nt. 

jSVJttpftttftift'fcBafiwicj: -stiiffjfti, ag)«asm 

tt. Bis-TrtsfSli» Cbi.lcal Co., 5l.U D i,, DO) fttf 

>;>a*7'?x.T»>5, x-nieifH<i:, 4 0 c /•! Q 



X $ SflBT $ Z tic £ itlSd A2» fb#s S^tfSQtfta, » 
td*T#* ON A»5*CJ:9JBS€a*Hfc»«m±aB (£8 

-/^-**ar*) «»sa««s aid^-r *v * rot y<9K* 



3«, ae^s©c ifflc&itfttafifttttfitTfc*. 

j;9»»i£»3*ifcB»«aB«>iet«j c;Tv «a^*r^-a 
»ac^^/<^ir»di'-fcr^-owi5r*K>-fycj:9a»* 

lUfflKS, 0. 6-2. SH. J:9tf«t,<tt0. TXCJ 

*«nac*y/*?*»^* : r*-**^-ctf*'wrvyKG 
7 r c ^ v/f^aa*!"* r^-*«ar * > awia* 
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B8*nrT*-©ttjfcT« f>« ^cASBtftanfc'/rfvKa 
/*^»!8&u*7* -**A-TXt*/w y; v kg* vno fftes 

V*T*-Ofc9l€#J51^<t*w*a<'C3*DNA»a#C«t*)fB 

* r * - £ 0 ts a© fe» c ttffi a t n +t * rnrns otea x » » a 



»±BBttBE4**«Ctt!ta«< 7*'J v FC 7 k 
*r*-*jfcmT6) * *-*-DNAEHCBft«CB 

ftd Jtfl «fc^fllc»5n6- wO^&C^V^Ttt. ff±BBtt. 

/wr»i ? rc^A^jfe^utr? — # y yg>i&&*^ 
-br^-^ovser^FOtt'&a^ * * v*-9 - d n a eft© as 

sTE2 itfe^. »»*n*-fc* 9»*i vafey^ ?7»m 

i_x ti/t:>7i ac a i afc*. »»*bu> *_kX* 

7 X SST2 itfe?Rg »v^PttX -fc UK 7 X F U S 

©IfrBftni * -*-tt* BAR 1 rot-^-tftt, < y*J>r 
-^-0NAS?|tt, £**<a±«Be:J: * Bffi^B*4»*Wfi5 

a. sR#se3K«si«B*a-5**tt^-*-*3-F'r*DNA 

BJK »fi£ftfftt*3 - FT* DN Afifllfttf fe»*1S}K£9l8r 

tl«tt«C«i«T« BAR! 7*P*-*-tt. B, 3? 
I a c 2 iflfc^£aftftCtt^3iq&. ON AB&frttfr* l-< 

Hflyy^g^t^ BARi iKEc^-ffiTlfliAan, ftrattB ar i 

3-FEW©H< ^^Xttf^titODNAliaf^iCllUid 



u*7V-©»B«:*PJ-*tf*C£*«r** DNAiiaOci 0 # 

tt<iU-5(9n-( y**-r *w*bg* ?/<*ffift*u-fc r* 

CLTBKffftffSBBtt* i^3JL net 
«B2 DNAWafr^JLfr-R-LfiWo-BXttr-cTCSiBBT- 
OB2 DNA«ifi*c^^J&*t£Bd H*. -eo^tttt, ( a )J& 
u * r ^ — .e v air > f<d*6* prt6cf*affl«*frTr«Bft 

I J: ^TIAJLLT" 0 * - * - O R 31* ttib t * SB * 
«36B»BB»c*fit* ft=A« ftffi 

Ifttts Bii-TriitSifM Cbeiiol Co.. St.LosI*. HO.) *Ci*»tt« 

<t«ftfi«, ««»B*ft6'»«ttr»*-iru->o***ca 



K « 

Wl-t^nitx ituei/7x ST E2itE»g>?n-: 
3 T E 2 B»rtli C SIo 1 .Cel I.Biol. A : 2106~Z114. 

1986) CJi0fiaUT^**7Cl/T»fc. *»csirAur, 
Kt«i?th&tfr»teUM CCjOI. ii 1 753-764. 1&80>C J; 9 KB* 

n-c^u?ciiiiB$nfc. ^^-yep i 3 c£*©»ft 

¥ / J*7 7 7 / V F tttfDNAH 7"7 l /-t% 2 Bfl) 1 e u 2 

a •> y * # < 0«3K^*S«-t*C©aK{C«t 9 181ft. Leu* 
aa^-$, B^r*K^)C-3t»T^^ 'J-vLit:* »^r*B/) 
$ BffUfc 6 B©3 Di-« HJEtfc. 6 ffl<D3 a^-O-j 5v S 
li(D3Di-l^ jl_lj_2.RB^B^ c£*T*$»«.>fcr?* 
I F*»r* 2. 6 lb©**T** C £*<jlffl 

snfc^a«*tt, r 7 * « kpah irctp ah sc*anfc 

(»2H). pAH 1^9 02. 6lbOPit l-BlfflHl7> 
f A V h B$*< IUC 1 2 (Roieoc l*et»i. love- 

Hor4I*1i B»*i»»trd, D«n»»rli) * £ * r ^ a - *✓ L k ::tfi 
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* ,n s-t* t^^Ti l E-u 2 agfrft 
s t e 2 a^aBa:, ft*?d«c*ft<Jiai;s*u :n», pah 

HT1. 2U0 ST E 2 3- rWi&gMt * 3 ' 7j>^ 
nttfrCAtfAUiaftfc. S T E 2 O DN Agytg, 

p AH 1 cgftfft 5 T E 2 3 — f'fiJl*^ r^U'SupP 
<Ji«er-- P 3lf1««ro ind PellJ*. EJiOJU J_ : 3093) +ICt7' 

?o-yk r?XS KSTE2-SubP #6 ( 3f 2 (3 ) $ 

Y E p 1 3*^g>»r?p->fttf « i < 2_ *Eaft«fr-^g>lggfEft 

-n»»*3- rr&DNAHiaft<&tta 

aAX^-^ AR(Diion«*. (BK, 1986) ftt* » v » o 5 * 
* t, t: v 7 x .SJLEJJlfe* * I ac**n«« 



and S.i tb DNA j.: 479-488. 19BO&CM ^ A -ff J* 5 SI V* T . 

x9-8x a R (*3 3) t*-rt**n***i'tf>r7fT 

H STE 2 L 4 tillftri^i*: Ji^TiSASnfc. 4 
■ Ctfjrf?^*f KB* r^-'J y^Ci'J^T* 5' H fc a 

Et *M«3 r ^-Hft'^ *f -9 A R L4 D N AflSMC 
Iggfti S T E 2 TMD<0-Bft3-Fr**8a©?flu 
atf- K 5 5 4 - 5 7 3 , «KN % I i ft * tt 3 ~ K 1" ft J; 

St I I h 8 ICfc*)W«L. S T E 2 &-ffl<&3- Kg* 

3Kb<D77^/V»-**«Ufc*7'7a4KpAHl$ 
Sphia 9*tt*tl^ HTN. i I H J: *) 
STE2 3 * - ST E 2 L 4 1 1 1 0 , 8»fl)77^>y|- 
*««Ufc. *jaT**U**FZCIQ31<Sll«> . Z C1032 
(XII) . Z C 1033 (ft 1 X) ftffZ C1C34 (9 I I) 4» Ipp- 
lied Bio«yite»* *t ¥ 3 8 OA D N A ^JfilCJ; *) * 

i>±* KZC1031&CF2 Ct032t * + -t*»aUfc. 7^7*-*. 

A.niatuncir.tfiie) cj:oE*sn*^ffi*w^-c. 

U * * K Z C 1Q34C J; 9 * y * ? W * * F Z C 1031 * 7 - * b * 

*trt'js^ut^ rzc 1033c Jiu-J^^i'^^nc 

1032* 7i-*f«: i CJioTlB*^fc. -<H-pUCl 18 



f n c 1031/ z cio34&c f z cmn/z c io33<&7.=.-/Mt3 *i 

E. J V ttJ M 8 3*&gte&lfc. Z «>» * nfc Steffi* * 
7 5* 5 KDNA**»L* *UTKH*2L. iE v A* 
»^«tlfrs)fc. 11*3 Ky-*ail/^^#-J AR L 4 KJfl 
•SEr a — Ft ft DNAfc*IC*9*»**fcSJlEj. L 4fiH*W 
Tft STE2 iIS?*ftA.T«ftiElPffi»* : fr-r*7'7A3 Ft, 
pHR S 4 (3143) 

SIR 

ZC87 5' ICC CAG TCI CGI CCT3 * 
ZC237 5' CCC ICT GU TTC CAT TGT CTA TTA3* 
ZC410 5' CCT 1*7 ACA GAA TTC CCC 6C3 r 
2C1031 5' CCC CIT TTC GT6 ACT ICC IAC CAT CAT ACC CTT 
AkC ACC C3' 

2C1032 5' CTC TTA CCI Cll GGA IAC TTC TTC TCI CTf CTT 

CAC TAA TGC * 3' 
2C1033 5' TTA 6TG AAG kkt TCJ C»A CM CTT TCC TTG TGG 

TAX CAC TCC AT 3' 
2C1034 5' CTC TTA ACG CTfl TCi TCC tTC CTA CTC ICC XIA 

AGG CGA TCG I 3' 
ZC1039 5* ACT CTA TTT TH ATI TCT CTT »1C T*« TT« CTC 

TTC AG 3' 

ZC1040 5' TTA ACT CTT ItC AI6 ATC TCG «IC TTC GOT AAC TTC 
TGG TGT CAA 1TC TCC ACT TCT ATC CAC CG 3' 

ZC1041 S* CGC CGT CGA TIG AAC TCC ACA ATT CAC ACC ACA 
*GT TAC Cfil ACT TCC ACA TCT TCJJ TAA CAC 3' 



ZC1042 5' ATG TTT ATC GCC CCA CAA Ml TAA T 3' 
ZC14I3 5' X AT TCT ACA C 3* 
ZC1414 5' CIT 6GT CTA C 3' 

ZC2719 5' AIT TCI AAA IAT GTC TGA TGC CGC TCC TTC ATT 
GAG CAA TCT ATT TTA TGA TCC AAC CTA TAA TCC TCG 
TCA IAG CAC CAT TAA CTA CAC TTC CAT ATA TCC CAA 
TGG ATC CAC CAT CAC TIT CCA TCA GTT CCA ACC TTT 
ACT TIA CAC TAC TCT TCC CAt CGG CIT CCT CAT GTC 
TCT CAT CGT CCT CC J* 

IC2720 5' CCA CGI CCA TCI CAC ACI TCA CGI TCC CCA TCC 
CAA CAG TAC TGT TAA CTA HC CTT CCA ICT CAT CCA 
AAC TCA TCC ICC ATC CAT TCC CAT ATA TGG IAG TGT 
ICT TAA TCC ICC TTT CAC CAC CAT TAT ICC TTC CAT 
CI I AAA ATA GIT TGC TCI ITC AI6 CAG CCG CAT CAC 
ACI TTT ITT C 3* 

ZC275D 5' AAC ITT GAG CAT ETC A7C CAC GAT IAC CTC ATC 
CCT AAC CAA CTT IAC ATC CTC CTA AAT TCC ATA CCC 
TIT CTC AAT TCT CGT TTC AAT CCC CTT ATC TIC TCC 
CCG GCT GCT (AT AAT GCA 3' 

&C2751 5' TTA TTA CCI GCC CCC CAG TIG ATA ICC CCA TTC 
AAA CCA GAA TTG ACA TAB CCT ITC CAA TTT ICC ACC 
ITC TAA ACT TCC TTA CGC ATG ACG TT1 TCC TCC ITC 
ICA TCC ACA TTC IT 3' 

ZC2907 5' GCC ATT CCC MG TTC GAG CCT 3' 

ZC2909 5* ATA TAT TCT ACA CCT TTA CAC CAG TGA GTC A 3' 

ZC29I3 5' TCC ACA ACA TTC CIT CCT CTC AAG CAC TTC CAT 
ACT TTA CCC ATC ATC ATG G 3* 



ZC29M 5' GTA CCC AT6 4TC AfE CCT AH CTA TCC IIC TEC 

TIG AGA CCJ KG AAT CTT C 3' 
IC3120 5' CAT CAT CGG TAC CTT CAC CCT CIS C 3 ' 
ZC31J2 5' CCT CCT CM IGG KG ICC 6CT AGft CGA AGI CC1 

TCA TC 3' 

ZC3326 5' CM GG1 TCC TGA UT CTG CGC TC 3' 
ZCS327 5' GIT CCT GTI 6T 3* 
ZC3328 5' CT* GAC T*C IC 3* 

ZC35SO S' UT TC* KG TTG GIT CCi AC1 ATC AM UT CTC 
TCI TGC CCC TCC TTC ITT GIT CCI ITC TAT TTT ATC 
ICG T 3' 

ZC3551 5* CIT All ITI ClT TGC TCI ITC UG GIG CCG CAT 
CIG ICA TTT TTC ATT CTT CCI TCC AIC CTT G 3' 
T5X4FpHRS4 Cfctf*.5JL£JL-** A R M 7" r J ? V 

YEp l 3$C*yi?o-vL.fc. r?MKpHRS<*. 
BaaHlA0$»bllC*<)MftU 5TE 2 - B ARlfc6tt* 

B*mHlAffS?liIiCj:>)flj<tL. * © * 9 f - $ Httft L ft . 

<ta«L*. »*nfcr**ir£* p krs 6 <3ubi) te>* 
asBcpRsnftj-ie. ste 2 nt3-rr«DNAfi 

fl*. STE 2 L 2H*0*»±C*~-?W»S<a£*r»A 
UfcflK r * -Mft^A A* - * A R L243-KT* 

D N AKWCfc 9 lift t * $ 3 X 9 \sjt * V Z C1D39 (SU) 
fttf Z C1042 (91ft) *. *Hf HL 2«5' *#TA (1119 



ttR^L2C5 3' «*TNa r I 8ti (Kir 6 <* * CfcB 
7 ? X t F STE2 -SobF # 6 laakal ( ProcJUt) . Ac»d. 
Set. PSA ai:4BS-4S2. I985)C Jt A4 £tt€JRl'T* J. 

ytfFe aiHIHtEitfe'ftfe. FZCl039a 
If It 1042*. X 2 7-£l,TttJBL*. £££8 

sAftfaKi, -etT£?!$£L« *Kj*sta**c 
^ F*sstfc. s_TjE_2_ l 2 « jacs-r* A f 1 use 

Jtr/N i r I tttttat'iEL^T* A 5 P*. S_T_£J_ #4 1039 
+ 1O42£0S Lfc. .5XJL2. 1039 ^1042C»ar*«ffflt 

ft^fcfe STE2 3"FBWt, B a m H I - E c © R I 

P UC9*CEcoRI-Bf \ 19 t V\tUX 
*7**o-yU7SX5FpHRS7 (*5H) «£«t^t. 

»5HK*dH3 J:^ ST E 2 L2*. 5' *»±(D 
A r 1 Uffitt&?3' N i r I 3fiJWI3C*r^iA? 

A R L 2 0feft0fi7l**C.-* 9 U** Y7f?f 

-K*9l»Lfc. !t3HfiJt^^r 
2 8 0 - 3 3 BCHlCr*. »S3 Fy-ftiS&^A*-* ,AR 

urrr^-t3-rtt*'J^3»^*tKZ ciou (3 1 X) 

&Cf Z C 1040 (9 1 A) ApplUd BlMMt«»«?*3 BOA 
DNA^tfflCJ; 9 &fft Is . * ft* 7 T * 9 5 F*r»«A% 
ftCJS9H«C/:. *U?n*?-PZ C 1040ft C* Z C 10414. 
Haeiatiag C I 9 S**4i*^ffi«ffll^T, + 

*Lri-JHA, 7>7**KpHRS74* EcoRIA 
ff N J r U RtfEcoR I&C?Af I UC J&9H4tL. **l*7n 
IfjO. 8 Stbffl S T E 2 7 X >a?tt4. BKbO STE 2 

fpUC 9 77*'>y^<iBL/:. Z C 3040/ Z CI0II + *-* 
asaSftfcT^T*-, a85(bOEeoR[-N*rl STB 



F v-m&it*i*%*-B t AR L 2Cfc*> I**nfc 
STE 2 L2«ffr«^LXEJL*3--rr«DNAK9)|«*^T 
«» (*5B) . 

p hrs BcasrtssttsjLZiafc?** »«-c^^- 

P J H5 0€»U*rS*:*>C, YEpl3tRttU S»l IKjt 
SYBpl SlDim tt< X h o r CJS5$feA«?BfliC:J:* 
J*XUJLitfc*2<<DS a 1 I L^JL^ite^R 
5S. OlbfflAlttY E p 13's*^-?5/yv^Ut** 
2. OlbtDXho I-Sa I I7j/;y^, *«U *L,X- 

on A**©jejTtefli**>^a»u» *lts« i.ia 

t*, *- 0 S a I I »&&?*SttX h o I 8il*?t^-y 

aiSBfK^sni^-jc. rjAi KpHRSBt. Sa 1 it 

Sa t IRPvuIItl < t4«ftcJ;rjaEtt<t?n/ipJH5 0t:iS 
•SLfc. 3&4iytr^X % Ft. P HRS5tft€Lfc. 

*L*9-Bt AR L 2S^t 4 KJi9l8l$nfciJ_E_2. 
U&C^LU^C STE 2 - AR»*»«3- 

rr« DNA»ia**tA/-ciai*ws*«'<^^-€. uc©a*)c 



MftL. 1. 4KbO.S_T_E_Z i AR L2 7 7 ^> 

V ttfBlfc. FpHRS4«Ec aRV&^Hl n«t 

HI C-t ^ftL, 4J_EJL-^ A ^^ » A R H77^ 
nttC'llbffl77/^^*flU. mU'pJHSO 
Saliat/Hiodlll CJtifftfl:*: A«ttttfl£L« *L,T 
1. 4Ib©S a 1 I-EcoRV75/^ymDfIlb®EtflRV 

-Hi q d in ^C3S*ltSt:J:0iat&Ufc• 

E,n«r7^U*, p HRS 9 (36S) 

B. BflKfet»aSTEt-^^»-J t ARttAttPSg 

STB 2 -AU^i, AR L 2»^**3-Fr*DNA 
Be?^**^■C**7'•5X * Fp H RS 5 : STE2 -»J*-X9- 
Bt AR L 4»^*t3- KriDNAE?l*^^TA4pBC3e : 
tff 3TE2 -AA^-<, AR L 2 + L 4»***3-rr 
& DNA£?V£$A*~CdtS p HRS9*ffl^t, Bti,i(Kt£) Ci 
Oetdht^BtCi^ »XH6-1 0B ( MAT i t t e 2 
^ HfX 112 |f ^ 1 cml ) & 

t;XH9-5C4 ( MAT a i t » 2*1 a d a 2 - I Mai 
I g u 2 -» 2 . 112 can! ) *»Jtfe«Lfc. 

t l B % A R e DNAS, ^^^-pSP{5 (Jt 8 H) Ci» 
tfd 2. 3Rb£>E c o R I 7H> > 8ri» I. lobllii 

<Dika Oatenlty Hedlctt C*itar, Barbaa. HC ; Proe. Attl .lead. 
Sci.PSA Ui46-50, I«87)*»^^fc # *JfiC*Tar*tf, t^ 
MR cONA«. 7 T — 2 I « i I l*c;o-yjftfcb> 
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i^-J. ARy/i?o-yfr^o ,, P-7'<fl'afcl. 3 
ItXDHindUl 7;^>^i)l!^TH l J-Hft. 5 ftflBO 
fflftiftt^'J-H. I. 2 5-2Bbffl)f A**ffr* 5 ffl© 

/'^^•-•^ytf, «fc 9'h3*0 □ - 2lb<3* o- 

yfl)77^> y^Jt*?T:i**Lfc* 2 Kb©* o- y*. + x 

TOD N AKfiatf ft£*fc*7 W ttEHtt, 3liai;*iili, 

I«btU«(ffiU) **3ij>*tfcfc*0, AR tONAta-rt 

T P 1 l rPt-^-t, r^U'pTPICIO (*Ibar tod 
Ki»a»Hl. J.»al.appl.CmH. X : <J°~43«' l982)&tf7*3AS 
Kp FAT POT (Imaitfci and Bel). I? 171.142: ITCC 20699) 

KL* T P I I 3 -KfflHtBa 1-3 UVi'JnT-fCA 
tLTE c 0 R I <j tfiW :CCA ATT CO * 

" *5clt*tfc. B « 1 H&'iE c o R I i; 

jtifflftu. b *- i n&tfe c o r ift*«*«r sjCJU-L^o 

Btlll&^ecoRI C J; ogtfSftfcT** 4 K 

YRp7' C$tiochcoab«£. . N«tura Ul- 39-43. 1979) dig 
tft.»4hSriXJPTE32«, EctRI Rtf 

sec, n «<ts n<: r* * * f*, EcoRi-b«hi 



♦ r^X4KTEA32*» B| IIJ&CfEcoR|lcjt9]ftft 
Us *LT9 0 Obp©Sp^nT_P_lJ_To -7?/> ^f*. 

Ufc. 7*3X 5 P p I C I 9 H(flarshS£. . Cm. 
481-486. 1S84)* B f I c oR I C«fcOtt«L. *l,T 

<o«c;?-77^>yf«yfl-9Si/:. Ac, l±±±to* 
tn*<tan*p i c 1 9 Huasst, * ur*©a^*, 

ll^T> E. 3 'J R R 1 £«*t£tt Lfc. 7*-5Xl K 0 N A 4 
fltl, * L T~ 9 0 0 bpO B « lll-Ec o R 1 7 7 ^ / y I* © 

P!CTPIPi**Lft, 

PICT OUrsh? £. . UK) *, E c o R t CJ:9ili(tU *«> 

7 ? ^/ y ► **** dna#'Jt7-^i (n;*75^r/ 

H C < t07*7> ► jfcJftttU* *UT*0«ttDNA€. T4 DM 

4***»Kt,* *trEcoRi»tt©ffl^c-7^Tx^y-yu 
jEt^Hll^y-yfWTimS K*. p I C 7 R 1 * t 
6 £ L . rUU'p IC1RI* Hindlll&CfNir 

ict^Hnti^ *lt2so Obp© 7 5 dr> > h*yjm*cfc. 

-g(O T P I 1 rv*-9-7 ^/Vhd&SDObp)*. 

N a r I fttf S p h I*JBi^Tp I CTP 1 P*fcl*£L. *Lt 

y^HLfc, JLEJ_1.7' lJ Sphtfttf 

H 1 n d III GJ:€-e0r$A$K0}Sacj:OT7A* KpMtPOT 

* Lt 7LPJ_L^ a *-*-©-tt**Ci- I 7 5 0bp<D7 
7^>XFty^»||Lfc. p IC7R1* 7*^^, PICTPJP 



0 7 7 ^> ^ 3^«C^9tl^^ pMVRl (S8E) ^ 

* B BK*S £ ? p S P 6 5 K*KJ * 0 »A R cDNA 

I. 7Ib©£, AR77;/V>f»«lfc. fyXlY 
PMVRU, EcoRiatfSj 1 ItJSOfflfl;^ TP I 1 7 
o*-*-* TP I 1 J *-;P-RtfpIC7RI****- 

KH**>i,T**fc3. 7ib®77^> 1 

KZC 1413 (SIS) &tf Z C14H (Sift) 
H« 0 i*ii*«<sr.(|!lE> £ J: 0ie«**i4#ffi*J5^T* ♦ 

*LT7a-^1, 5' EcoR I #*3S&tf 3 ' N c o 1 

pmvri77^^ Y&v<&&?rr*-£* aee 
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